. If language comprehension does continue to develop into adolescence, large implications with respect to the practice of education can be expected. The efficiency of information transfer can then be expected to be dependent upon the extent to which the child can understand the intention of the teacher. Given this possibility, the present study investigated the degree to which 5-to 15-year-old children can comprehend complex sentences.
In clinical practice, three tests are often used to measure the accuracy of complex language comprehension in children. The first is the Reynell Test for Language Comprehension of the Reynell Developmental Comprehension Scales (Edwards et al., 1997) . This test is available in Dutch (Van Eldik, Schlichting, Lutje-Spelberg, Van der Meulen, & Van der Meulen, 1995) , but is only suitable for young children aged 1 to 7 and therefore not appropriate for our study. Secondly, the NEPSY developmental neuropsychological assessment battery (Korkman, Kirk, & Kemp, 1998) contains the subtest Comprehension of Instructions, which measures complex language comprehension. No Dutch version of this test is available as yet, and, in addition, it is only suitable up to age 12. Thus again, this test could not be used in our study. Finally, the Clinical Evaluation of Language Fundamentals-Third Edition (Semel, Wiig, & Secord, 1995) contains a receptive index and is useful in children aged 5 to 16. Unfortunately, no Dutch version of this test exists. Thus, none of the available clinical measures of complex language comprehension were suitable for the goals of this study. Therefore, we took an experimental approach to measure complex language comprehension.
Experimental studies on the development of complex language comprehension are rather limited. Dick, Wulfeck, Krupa-Kwiatkowski, and Bates (2004) , in their study with 102 children aged 5 to 17, demonstrated, using a multiple-choice paradigm, that the accuracy of and speed in choosing the agent in sentences improved up until the age of nine. Additionally, Booth, MacWhinney, and Harasaki (2000) noted a significant improvement in accuracy as children moved from a younger grade (third and fourth graders) to an older grade (fifth and sixth graders). However, the ecological validity of a multiple-choice paradigm appears to be limited. In the real world, children are rarely provided with two or more options to choose from when confronted with complex language. Differences between children with and without specific language impairment have been investigated using a second approach, namely the Wh-questions paradigm. In this paradigm, children are required to respond to what, where, when, and who questions (Deevy & Leonard, 2004; Marton & Schwartz, 2003) . In a previous study with 83 children aged 6 to 12 from relatively high socioeconomic backgrounds , we used the Wh-paradigm to investigate the language comprehension in normally developing children. The accuracy of language comprehension was measured using the neuropsychological procedure proposed by Luria (1966 Luria ( , 1980 . The Luria approach was initially proposed for use with patients suffering from brain lesions. However, it was adapted by the research group for use in normally developing children. The results of this study indicated that some aspects of language comprehension were already mastered at the beginning of elementary school, while others became mastered sometime during elementary school, and still others were not yet mastered at the end of elementary school (age 12). We thus concluded that accuracy of complex language comprehension was probably not fully developed at the end of elementary school.
To extend these findings, we conducted a second cross-sectional study using a much larger sample of children. In contrast to our previous study, the present study included not only children attending elementary school but also children attending secondary school. Additionally, we aimed to include children from more diverse socioeconomic backgrounds. In the study presented here, the sample included 361 children, aged 5 to 15, who were attending kindergarten and the second, fourth, sixth, seventh, and eighth grades (aged 5 to 15). This grade selection was chosen based on recent knowledge of the differential development of complex cognitive functions and the age at which these functions mature (Blakemore & Choudhury, 2006; Crone, Bunge, van der Molen, & Ridderinkhof, 2006; Luciana, Conklin, Hooper, & Yarger, 2005; Shaw et al., 2006) . In essence, we focused primarily on the age of 12 to 15 years as this is the age at which complex language comprehension is expected to mature. In doing so, we expected to be able to determine at exactly which age complex language comprehension is fully developed. Additionally, in the present study, two adaptations were made with respect to how language comprehension was measured. First, we included a larger sample so that we could effectively study both accuracy and speed of complex language comprehension. Studying both accuracy and speed of complex language comprehension was considered to improve the ecological validity of the study, given that, in real life, we rarely have time to reflect as we communicate (Dick et al., 2004) . Secondly, we endeavored to acquire more knowledge on the processes within complex language comprehension so that more specific conclusions could be drawn about the maturation order of these different aspects. In other words, we were interested in uncovering which aspects of complex language comprehension mature at the earliest age and which continue to develop the longest. Therefore, we supplemented the Luria approach (Assessment Battery for Children-Language; ABC-L) that was used in the previous study by also using an adaptation of the Token Test (TT-A) in this study. The Token Test is a test in which children have to demonstrate that they understand increasingly complex commands by moving tokens accordingly (Lezak et al., 2004) . Both approaches test the child's ability to understand sentences. The difference is related to the response output. In the ABC-L, mostly oral answers are required, whereas in the TT-A, motor answers are expected.
The second aim of the study was to investigate the influence of several age-extrinsic variables on language comprehension. These variables are mediating factors in a child's development. For example, parental education and occupation have a large impact on problem behavior and attention problems in 5-to 6-year-old children (Kalff et al., 2001a) , as does living in a deprived environment (Kalff et al., 2001b) . Additionally, with respect to early language development, previous research has demonstrated that girls have an advantage over boys (Bauer, Goldfield, & Reznick, 2002; Dodd, Holm, Hua, & Crosbie, 2003; Holm, Greaker, & Stroemberg, 2002; Roulstone, Loader, Northstone, & Beveridge, 2002; Tse, Kwon, Chan, & Li, 2002) , and that children from families with a high level of education generally develop faster than children with lower socioeconomic status (Dollaghan et al., 1999; Hoff, 2003; Jackson, 2003; Landry, Smith, & Swank, 2002; Mackner, Black, & Starr, 2003; Quay & Blaney, 1992) . Based on these results found with young children, we expected that complex language comprehension would mature at an earlier age in girls and in children whose parents are highly educated than it would in boys and in children from families with a lower level of education. These hypotheses were investigated in this study.
In summary, the aims of this study were, first, to investigate age differences in speed and accuracy of complex language comprehension in a large sample of healthy Dutch school children attending kindergarten through to the eighth grade, and, second, to study the influence of sex and parental level of education on this development. The strengths of the study include the wide age range tested (5-15 years), the sample size employed (N=361), and our attempt to control for several variables that may alter the development of complex language comprehension (verbal intelligence and short-term memory).
METHOD Procedure
This study is part of a large, ongoing research program that focuses on mechanisms underlying cognitive development in children. This program makes use of large scale cross-sectional and longitudinal experiments (e.g., Hurks et al., 2006; Kalff et al., 2005; Kroes et al., 2001) . As the first step in the project, all schools for regular elementary education and three large schools for regular secondary education in Maastricht, a city in the southern region of the Netherlands, were approached. Schools that agreed to participate in the study received information packages for the parents of all children in the following grades: kindergarten; second, fourth, and sixth grades (elementary schools); seventh and eighth grades (secondary schools). The information packages for the parents contained a letter about the purpose of the study, a request to participate, and a stamped return envelope. Parents who agreed to participate also completed a questionnaire on sociodemographic characteristics and their child's medical history and milestone development.
Only children who had the Dutch nationality and who were in the appropriate grade were eligible for participation in the study (with the exception of children who remained in kindergarten an extra year because they were born in September and, as a result, were so called "young" pupils).
The exclusion criterion was current use of medications that could influence cognitive functioning, such as antihistamines (prescribed for hay fever) and psychostimulants (prescribed for attention deficit hyperactivity disorder and autism spectrum disorders, among others). Children with developmental disorders such as dyslexia were not excluded from the study because we did not want a "supernormal" sample (the estimated prevalence of reading and spelling problems in Dutch elementary education is 8.8%, and the prevalence of dyslexia is 3.6%; Blomert, 2002) . Rather, we reasoned that if children were attending a school for regular education and were in the appropriate grade, they could be considered as normally developing. We endeavored to include a reasonably equal number of boys and girls for each grade. We also aimed to include children from various socioeconomic backgrounds.
All children were tested individually in a stimulusfree test room at their school. Testing was conducted by well-trained graduate students majoring in developmental psychology or neuropsychology. The tests took approximately 90 minutes and were all administered in the same order for each child. A break halfway was included if necessary, for example because of fatigue. The cognitive battery that was administered focused on language and several other domains, such as memory, sense of time, and estimation. The study was approved by the ethical committee of the psychology department at Maastricht University.
Participants
Of the approximately 3,000 information packages that were sent out, 1,089 were returned (of these, 81.9% agreed to participate, 18.1% refused). Of the 892 children whose parents provided consent for the study, 450 were selected using the inclusion and exclusion criteria described above. Of these 450 children, 19 were excluded from the data analyses after the data were collected because the testing demonstrated that the inclusion or exclusion criteria had not been met. Of the remaining 431 children, data for 70 children were missing on one or more of the tests. Reasons for missing data were as follows: time scheduling problems (n=31), technical problems (n=9), and refusal of the child to comply with the test instructions (mainly because of fatigue, n=30). In the end, data were complete for 361 children, and only these children were included in the analyses. Table 1 shows the characteristics of these children.
Instruments
Complex language comprehension was investigated using two tasks. The first was the Assessment Battery for Children-Language (ABC-L for short; Wassenberg et al., 2007) , which is part of a more extensive language comprehension battery developed by Luria (1966 Luria ( , 1980 and adapted by Christensen (1993) . A total of 11 of the 24 items in the original battery were administered. Items that would have been too easy for school-age children were not used in the present study (they were developed by Luria for the assessment of patients with brain injuries; an example is "pointing to objects"). The ABC-L items (shown in Table 2 ) were read aloud to the child by the experimenter, and the experimenter noted the child's answer. The time that each item took was noted as well. Items were repeated as often as requested, which was reflected in the notation of a longer duration in response. The ABC-L took about 10 minutes to administer. Each correct answer was awarded 1 point (maximum score possible=13 points). The ABC-L proportion correct (ABC-L accuracy) and the mean time per item (ABC-L speed) were used in the analyses.
The second measure used for language comprehension was an Adapted Version of the Token Test (abbreviated as TT-A in the rest of the text). The
TABLE 1
Characteristics of the participants original Token Test assesses verbal comprehension of increasing complex commands (De Renzi & Faglioni, 1978) and is generally used to screen for aphasia. Nonaphasic persons who have completed the fourth grade are expected to perform with few, if any, errors (Lezak et al., 2004) . The test requires participants to move tokens according to oral commands provided by the experimenter. There are 20 tokens in two shapes (circles and rectangles), two sizes (big and little), and five colors (red, blue, yellow, white, and green). The tokens are laid out horizontally in parallel rows with colors in fixed order per row (Lezak et al., 2004) . 1 The adapted version used in this study consisted of: (a) Part V of the original Token Test, which involves relational concepts and is considered to be the most difficult part (Lezak et al., 2004) ; and (b) a 9-item self-developed part in which the same type of relational concepts as those in Part V are tested. However, in this part, not only large rectangles and circles are used. Small rectangles and circles are also used. For example, for the following item of Part V of the original Token Test "Pick up the rectangles, except the yellow one," the instruction was changed to "Pick up the rectangles, except the small yellow one." This adapted part of the TT-A was included to increase the complexity and, in doing so, make the test more suitable for children as well as adolescents (in contrast to the original Token Test for Children, which is appropriate for children aged 3 to 12, DiSimoni, 1978, and the Revised Token Test, which is suitable from age 20 on, McNeil & Prescott, 1978) . The TT-A consisted of 27 items in total (see Table 2 ). Administration of the TT-A was similar to that of the ABC-L in that the items were read aloud to the child by the experimenter. The child responded by moving the tokens, and the experimenter noted not only whether the response was correct or false but also the time taken to respond to each item. Again, items could be repeated as often as requested, and this was reflected in the notation of a longer duration in response on that item.
To make the 90-minute test session as diverse as possible, the TT-A was divided in half (14 items, 13 items). The first half was administered after approximately 20 minutes, and the second was administered after approximately an hour. Total administration time of both halves was about 15 minutes. Each correct answer was awarded 1 point (maximum score possible=27 points). The TT-A proportion correct (TT-A accuracy) and the mean time per item (TT-A speed) were used in the analyses.
To control for the influence of short-term memory on comprehension of complex language (Baddeley, 2003; Booth et al., 2000; Carpenter, Miyake, & Just, 1994; Deevy & Leonard, 2004; Dick et al., 2004; Hahne, Eckstein, & Friederici, 2004; Helland & Asbjornsen, 2004; Just & Carpenter, 1992; Marton & Schwartz, 2003; Montgomery, 2003) , we used the first trial of a Word Learning Test (WLT; Lezak et al., 2004; Meijs, Hurks, Wassenberg, Feron, & Jolles, 2007) . In this test, children were shown 15 unrelated pictures or were presented 15 unrelated words on a laptop computer. Immediately after all pictures/words were presented, children were instructed to name as many as possible. The total number of correctly reproduced words was recorded and were used in the analyses. The different modalities and versions of the test had no influence on the language comprehension scores and, as a result, were not be used in the analyses. Table 1 indicated that WLT scores improved significantly over the grades. Post hoc Bonferroniadjusted comparisons showed a stage-like linear improvement. Only the differences between second and fourth grades and the sixth, seventh, and eighth grades were not significant. Because of these age differences and the expected influence of shortterm memory on complex language comprehension, the WLT raw score (range=0-15) was included in all analyses as a covariate.
Verbal intelligence was estimated using the Vocabulary subtest of the Dutch Wechsler Intelligence Scale for Children Revised (WISC-R; De Bruyn et al., 1986; Wechsler, 1974) . The WISC-R, rather than the WISC-III, was used because the latter became available in the Netherlands only after the study had started. In the Vocabulary subtest, children were required to define a number of words as accurately and completely as they could. Scaled scores ranging from 1 to 19 (M =10, SD = 3) were used as the outcome variable. Although the Vocabulary scores appeared to differ between the grades (see Table 1 ), post hoc Bonferroni-corrected comparisons were not significant. Because of the expected relationship between vocabulary and complex language comprehension, vocabulary was included in all analyses as a covariate.
Level of parental education was based on the partner with the highest level of education (Kalff et al., 2001a) . The majority of participants came from families with a moderate to high level of education. A total of 28 parent pairs (7.7%) had a low level of parental education, 122 parent pairs 1 In English-speaking areas, rectangles have been substituted by squares, to reduce the number of syllables that must be processed. In Dutch, however, this has never been necessary because the Dutch words for rectangle ("rechthoek") and square ("vierkant") both contain two syllables.
(33.5%) had a moderate level, and 214 parent pairs (58.8%) had a high level of education (DirectoraatGeneraal voor de Arbeidsvoorziening, 1989) . Because only a few parent pairs had a low level of education, the level of parental education was scored on a 2-point scale: low/middle (1 point, elementary school to vocational education degree) versus high (2 points, general secondary education to doctoral degree). The level of parental education did not differ between the grades (see Table 1 ). 
Statistical analyses
The statistical package SPSS 11.5 was used for all analyses. Because the ABC-L and TT-A speed scores were not normally divided, their logarithmic transformations were used in the analyses. Specific group differences for accuracy and speed for the ABC-L and the TT-A were each analyzed with five separate linear regression analyses. In these analyses, one of the grades was systematically compared with the others. This was done by including one of four sets of dummy variables. For example, with the dummy variables of kindergarten, the following comparisons were made: kindergarten with second grade, kindergarten with fourth grade, kindergarten with sixth grade, kindergarten with seventh grade, and kindergarten with eighth grade. No set of dummy variables was needed for the oldest grade because all comparisons had been made already. Additional variables included in the analyses were sex (coded as: boy=1, girl=2), parental level of education (coded as: low/middle=1, high=2), estimate of verbal intelligence (continuous), and estimate of short-term memory (continuous). The alpha value was set at .05 for all analyses.
RESULTS

Descriptives
Internal consistency of the ABC-L and TT-A speed and accuracy scores were calculated using Cronbach's alpha. Results were as follows: Cronbach's alpha=.80 for ABC-L speed, .73 for ABC-L accuracy, .92 for TT-A speed, and .79 for TT-A accuracy.
Correlations between the scores on the ABC-L and TT-A, corrected for grade, were calculated with Pearson correlation coefficients. We found positive and significant correlations between the ABC-L and TT-A accuracy scores (r=.382, p < .001) and between the ABC-L and TT-A speed scores (r=.429, p < .001). Speed and accuracy scores of the TT-A were found to correlate negatively and significantly (r=-.264, p < .001) whereas no significant correlation was found between the ABC-L speed and accuracy scores (r=−.032, p=.553). With regard to the association of speed and accuracy over the tests, a small negative correlation was found between ABC-L accuracy and TT-A speed (r=−.107, p=.049), and no significant correlation was found between ABC-L speed and TT-A accuracy (r=−.029, p=.597). This indicates that there is no strong relation between speed and accuracy of language comprehension, when the effect of grade is partialled out.
As a general rule, an aspect of language comprehension was considered to be "mastered" if at least 85% of the children within a certain group answered it correctly. One ABC-L item could be classified as "easy" according to this rule. The proportion of correct answers on this item was above .85 for all grades. For the TT-A, 6 items could be classified as "easy" (see items marked with E in Table 2 ). Items on which performance was below .85 in some grades but above .85 in the highest grades were classified as "medium complex." A total of 7 ABC-L and 19 TT-A items fit this description (see items marked with M in Table 2 ). The most difficult items, on which the proportion correct was below .85 in all grades, were classified as "hard." A total of 5 ABC-L items and 2 TT-A items fit this description (see items marked with H in Table 2 ). These most difficult items were grammatically ambiguous and consisted of at least three concepts to compare (e.g., "Draw a circle to the right of a cross but to the left of a triangle"). A oneway analysis of variance indicated that the mean number of words per item differed significantly between the three complexity levels: easy, M=10. Figure 1A shows the developmental pattern for total accuracy of language comprehension on the TT-A and ABC-L. Not surprisingly, accuracy increased from the lower grades through to the older grades. Table 3 shows the results of the linear regression analyses for accuracy of language comprehension. TT-A and ABC-L accuracy both improved linearly from kindergarten to the sixth grade. The differences between performance in the sixth, seventh, and eighth grades were not significant, although a trend for significance could be observed for the difference between the sixth and eighth grades on the TT-A. It thus appears that accuracy of complex language comprehension reached full development in the sixth grade.
Age-related differences: Accuracy
With regard to the influence of age-extrinsic variables on the accuracy of complex language comprehension, we found that sex was not significantly related to performance on the TT-A and ABC-L accuracy scores. Boys and girls performed at equal levels. Level of parental education was, however, significantly associated with performance on the ABC-L. Children with highly educated parents scored, on average, 3% better than children from low/middle education backgrounds. The TT-A accuracy score did not differ between children from low/middle and highly educated families. Figure 1A shows the developmental pattern for speed of language comprehension on the TT-A and ABC-L. Not surprisingly, speed decreased over the grades tested. Table 4 shows the results of the linear regression analyses for the logarithmic transformation of speed of language comprehension. Speed of language comprehension appeared to improve a year longer than accuracy, thus until the seventh grade. TT-A speed improved linearly from kindergarten to the seventh grade, whereas the difference between performance in the seventh grade and performance in the eighth grade was not significant. For the ABC-L, a slightly different pattern was observed. The difference between performance in kindergarten and second grade was not significant, and thus speed on this measure started to improve at a later age. In addition, the difference between speed of performance in the sixth and eighth grades on the ABC-L was such that only a statistical trend for significance could be demonstrated.
Age-related differences: Speed
With regard to the influence of age-extrinsic variables on speed of complex language comprehension, we found that sex was not significantly related to performance on the ABC-L. Boys and girls performed with almost equal speed. Performance on the TT-A, however, was faster for girls than for boys. Level of parental education was not significantly associated with TT-A and ABC-L speed of processing. Children from families with a low/middle education level and children from families with a high education level performed equally fast.
DISCUSSION
We studied the age-related improvement of complex language comprehension and the influence of sex and parental level of education on this improvement in a sample of 361 normally developing children attending kindergarten and second, fourth, sixth, seventh, and eighth grades. Language comprehension was measured using an adaptation to the neuropsychological approach described by Luria (1966 Luria ( , 1980 Christensen, 1993) and by means of an adapted version of the Token Test (De Renzi & Faglioni, 1978) . The analyses were controlled for levels of verbal intelligence and shortterm memory. Perfect language comprehension was not reached in the age period studied. The findings show that the most complex sentences were not mastered completely by the eighth grade, and this suggests that the complex sentences were too difficult for 14-year-old adolescents. This interpretation is supported by our finding that complex language comprehension appeared to plateau, for accuracy, in the sixth grade and, for speed, in the seventh grade. We can thus contend that complex language comprehension continues to mature until early adolescence. This finding corresponds with and extends Peter Anderson's (2002) executive function model. Peter Anderson (2002) concluded that the cognitive domains of cognitive flexibility, goal setting, and information processing are relatively mature by early adolescence (12 years of age). Other cognitive functions that have been found to continue developing into adolescence are working memory and control of impulsivity (Brocki & Bohlin, 2004; Casey et al., 2005; Eslinger et al., 2004; Fuster, 2002; Paus, 2005; Steinberg, 2005) . The findings of the present study add the construct "complex language comprehension" to the existing list of cognitive functions that continue to develop beyond childhood and into adolescence. This could have significant implications for the practice of education. Children may, at the end of elementary school, be less able to comprehend multifaceted tasks and instructions than we previously expected. Instructions containing several steps, such as "Take your workbook, open it to page 34, and start working on Assignment B" should be divided in several short sentences as this would allow teachers to check whether children did indeed understand the instructions. Although this kind of practice is already common in early elementary education and in schools for children with special needs, this study indicates that normally developing children up to the eighth grade may also benefit from simpler instructions.
Using the 85% correct rule (an aspect of language comprehension was considered to be mastered when 85% of children in a certain age group answered it correctly), the results showed that 7 of the 40 complex sentences tested here were already mastered in the earliest grades of elementary school while other sentences had not yet mastered in the eighth grade. However, most of the complex sentences (26) were mastered by students over the course of elementary and early secondary education. The most difficult items possessed strong grammatical complexity and ambiguity in contrast to the other items (Clifton & Duffy, 2001; Dennis & Barnes, 1990) . For example, one of the most difficult items was "Touch the blue circle with the red rectangle." To understand this item, children have to be aware that the order of the words is not similar to the actions they are supposed to execute. First, they must pick up the red rectangle and then they have to use this token to touch the blue square. Thus, in the comprehension process of such sentences, both content and structure have to be incorporated.
Another potential explanation for this differential development of complex language comprehension can be derived from the length of the items in the three complexity levels. The most difficult items all contained at least three concepts to compare, whereas less difficult items contained two (Lezak et al., 2004) .
concepts at most. We found that the items that
were not yet mastered in the highest grades were, on average, longer than the items that were mastered in the lower grades. This characteristic appears to point to the well-established relationship between memory and language comprehension (Baddeley, 2003; Luria, 1966 Luria, , 1980 . When we looked at the total scores, we found that children with a larger memory span comprehended the complex sentences faster. However, no relationship between short-term memory and the accuracy of complex language comprehension was found. This distinction probably stems from the fact that, in this study, the language comprehension items could be repeated as often as requested, which may have actually represented a slower speed of comprehension on that item. In essence, children with higher levels of short-term memory likely asked for repetition less often and, as a result, had higher levels of speed. However, because no strong relationship between accuracy and speed of language comprehension was found, we can contend that, when the effect of grade was not considered, a faster response did not automatically imply a correct response.
Speed of complex language comprehension continued to improve for a year longer than accuracy. This suggests that speed is more sensitive to developmental changes in language comprehension than accuracy is. A line of research that is related to this finding comes from Hale (1990) and Kail (1991 Kail ( , 1996 Kail ( , 2000 . These researchers focused on the development of general processing speed measured by reaction time tests on different domains of cognitive functioning (e.g., mental rotation, letter matching, and abstract matching). They demonstrated that the reaction times of children and adolescents continued to decrease until about the age of 15, at which time adult levels were reached. According to Kail (1991) , age differences in processing speed reflect a general component that changes rapidly during childhood and more slowly during adolescence. This prolonged development of processing speed has been explained by neural processes such as myelinization and synaptogenesis (see Kail, 1996; Travis, 1998) .
The second aim of this study was concerned with the influence of two age-extrinsic variables on the comprehension of complex language. These two (Lezak et al., 2004) . variables were sex and parental level of education. Our expectation that girls would have an advantage over boys was confirmed for speed of language comprehension. Girls did indeed, on average, perform faster than boys on the TT-A. However, no influence of sex was found for the accuracy of language comprehension. In other words, boys and girls were equally able to understand complex sentences but girls were faster in giving the correct answer. Therefore, the advantage girls have over boys that has been demonstrated in young children (Bauer et al., 2002; Dodd et al., 2003; Holm et al., 2002; Roulstone et al., 2002; Tse et al., 2002) appears to be more specific in children and adolescents between the ages of 5 and 15. Knowledge from adult cognitive psychology may be relevant in this context. In this field, research has shown that, on cognitive tasks, 40-year-old individuals can perform with the same accuracy as 25-year-olds. However, 40-year-olds need considerably more time to do so ( Van der Elst, van Boxtel, van Breukelen, & Jolles, 2006) . Hence, when speed is emphasized, 40-year-olds perform much worse than 25-year-olds. A similar mechanism may be present in 5-to 15-year-old children with girls comprehending complex language faster than boys. This obviously results in better performance when speed is important -for example, in the classroom situation. However, because we did not separately record the time children thought about a TT-A item and the time needed for the motor response on that item, we do not know whether we are dealing with a developmental difference in thinking speed or in motor speed. This warrants further research in this area of language comprehension whereby emphasis can be placed on separating the effect of thinking time from response speed. With respect to the influence of parental level of education on language comprehension, we found that children of highly educated parents had an advantage over children from a low/middle education background with respect to accuracy on the ABC-L. No similar effect was found for the TT-A. The results thus suggest that children with highly educated parents perform more accurately on one of the complex comprehension tasks used in this study. A possible explanation for this distinction can be found in the content of the items. The amount of imagination and abstraction needed to respond correctly appears to be larger for the ABC-L than for the TT-A. After all, the TT-A response options can be easily considered given that the tokens are laid out in front of the participant. Different response strategies can be prepared and tested as the TT-A item is presented, whereas ABC-L items and their possible responses can only be stored in working memory. Highly educated parents could be expected to use more abstract language in daily communication and thus train their children to respond orally in this way. In other words, children from highly educated families may have an advantage over children from lower educated families in understanding complex language that requires an oral response.
The results of this study have to be interpreted in the light of several limitations. First, although the sample size was large, and care was taken to include children from various socioeconomic backgrounds, relatively few children whose parents had low levels of education could be included in the study. This reduced the extent to which the findings can be generalized to the whole population. Second, the number of times an item was repeated was not recorded during test administration. Because of this, we do not know whether slow performance was caused by problems with storing the information (which would be reflected in numerous requests to repeat the item) or by actual language comprehension problems (which would be reflected in no requests for repetition). Future research should separate these issues by recording the number of repetitions per item and measuring the time that passes between these repetitions. Third, although levels of short-term memory were controlled for, working-memory abilities were not. Working memory may be of more importance in understanding the ABC-L items than is short-term memory because of the previously described requirement for imagination and abstraction. Future research should include both types of memory and control for their influence in the comprehension of complex language. Fourth, crosssectional samples are obviously less suitable for developmental research than longitudinal samples. This underscores the need for large-scale longitudinal investigations in complex language comprehension and other aspects of cognitive development.
In conclusion, complex language comprehension is a higher order cognitive function that continues to develop until early adolescence. The findings of this study have several implications for research and clinical practice. First, the language comprehension batteries such as those used in this study appear to be promising measures for investigating the development of this function. The results of the present study can potentially be used as preliminary normative data for the use of these tests. In addition to investigating large groups of healthy children and adolescents according to a longitudinal design, future research should investigate children with developmental disabilities. Children with attention deficit hyperactivity disorder and with pervasive development disorder are especially relevant in this respect because these children have executive problems as well as deficits in understanding certain aspects of complex language (Bruce, Thernlund, & Nettelbladt, 2006; Camarata & Gibson, 1999; Cohen et al., 2000; Geurts et al., 2004; Lorch, Milich, & Sanchez, 1998; Mathers, 2006; Pennington & Ozonoff, 1996; Purvis & Tannock, 1997; Tirosh & Cohen, 1998; Walker et al., 2004) . This kind of research could eventually lead to not only a better understanding of these disorders but also better management of these children and more optimal didactic approaches. Lastly, the present findings may have implications for educational practice as they suggest that (a) the complexity of a verbal instruction provided by a teacher, and (b) the amount of time provided to understand this instruction may determine the comprehension of the pupil and that this may even be the case for older elementary school children and young adolescents enrolled in secondary school. 
